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Storage, Handling and Protection of 
Lubricants in Electric Street Railway 
and Motor Bus Service 


UBLIC utility operation, and the main- steam turbines, engines, pumps, ete., in the 

tenance of public utility equipment in power plant. With the latter, failure of bearings 

efficient condition to function with the — will, of course, be more costly from a replace- 
maximum of economy are problems of vital ment point of view, but attendant labor can 
importance to us all, whether they involve the — be better supervised, and more carefully trained 
electric generator, gas producer, street car or — to the importance of lubrication. 
motor bus, ete. For the cost of operation to a The motorman or chauffeur, on the other 
great extent reacts upon the price which must — hand is left to himself on the road. If he profits 
be paid for service. There are any number of | by the teachings of the “chief,” fine; if he is 
factors involved in the cost of operation; coal, careless or negligent, the garage or car-barn 
fuel oil, gasoline, labor, lubricating oils and = mechanic will probably work overtime on 
greases for example, all exert their influence. bearing replacement, etc., which may send the 
Marked increase in the unit cost of any may be — cost of maintenance soaring, if enough of this 
felt, unless the specific utility is properly — occurs. 
managed, A lot can naturally be done, by the manage- 

Costs of materials and labor, however, are ment, to render rolling stock mechanisms more 

less to be feared than costs of maintenance. fool proof. Their efficient operation, of course, 
Especially will this hold true in the Electric hinges upon effective lubrication, and the main- 
Railway and Motor Bus fields. Here, rolling tenance of this latter regardless of the careless, 
stock, or the cars and motor buses which fre- — slap-dash handling of certain operators. It is, 
quently number into the hundreds in larger _ therefore, with equipment used for this purpose 
systems, present the problem of individual that this article will deal. 
power consuming agencies, each subject ab- Essentially the problem is to keep oils and 
solutely to the ability and intelligence of its greases clean, free from contaminating foreign 
operator. His care in starting, stopping or in- matter and in condition to withstand the 
traffic, his regard of motor or engine capabili- severe duty demanded. 
ties, ete., will be the indication of his own 


efficiency, of the subsequent cost to maintain . 
his particular vehicle, and of the possible ulti- SHAE - LUBRICANTS 
mate fare that must be charged to the passenger. Effective lubrication starts with the methods 


Maintenance of street cars and motor buses and means of storage in the car-barn or garage. 
is far more of a problem than maintenance of To direct our efforts towards the selection of 
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the most suitable products, and then allow 
them to stand in open containers, exposed to 
perhaps the weather, and almost surely the 
dust, dirt and moisture conditions of the aver- 
age plant will be decidedly poor policy. 














ser & Co 9 Ine. 
Fig. 1—A battery of lubricating oil storage tanks showing barrel 
track along top, filling and drain hatches and measuring pumps. 


Courtesy of S. F. Bou 


For in effect, lubricants can only be as 
dependable as their purity. As received from 
the refinery they are pure, if bought under a 
dependable trademark. It is, however, up to 
the consumer to keep them as nearly as possible 
in this condition, until usage, and in certain 
conditions, during usage (as for example in the 
motor bus engine). 

Proper storage equipment, well defined oil 
house rules, education of employees, and the 
use of certain oil purification equipment will 
be excellent insurance against the carelessness 
of operators or mechanics, and the possibility 
of the development of excessive maintenance 
costs. 


FACTORS INVOLVED IN THE STORAGE 
OF LUBRICANTS 


In general, the storage and handling of 
lubricants will involve a number of factors 
which must be given consideration, such as: 


1. The construction of the oil house or oil 
room. 

2. The storage tanks and their accessory 
equipment, such as heating coils, etc. 

3. The equipment installed for the handling 
of the products and shipping containers. 

4, The provisions for measuring oils in order 
to enable a suitable record to be kept. 

5. The manner in which the oils are dis- 
tributed. 

6. The extent to which semi-solid lubricants 
are to be used. 

7. The manner in which the oil house is to be 
managed, and records kept. 
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THE OIL HOUSE OR OIL ROOM 


The primary requisite for any road or bus 
company using a considerable volume of lubri- 
cants is a central oil storage house, or at least 
a special room in some part of the garage or 

car-barn from which lubricating oils fo greases 
can be issued as needed, and in suitable though 
not excessive quantities. In turn, all new sup- 
plies of such oils should be delivered here for 
storage until required. 

Whether or not to go to the expense of con- 
structing an independent oil house will depend 
to a great extent upon the amount of rolling 
stock involved. 

Of course, there will be considerable expense 
attached to such an installation. For this 
reason, therefore, many companies which are 
adjacent to oil supply depots frequently set 
aside a corner of the garage or car-barn for the 
storage of lubricants, and keep these latter in 
the shipping containers until they are empty, 
when they are forthwith returned to the oil 
dealer. 

The natural objection to storage in this 
manner is that there will be considerable 
possibility of contamination of the lubricants. 
Such localities are often very carelessly hosed 
or cleaned out, with the result that dirt will be 
swept into the drip pans and measures. 


Oil House Construction, etc. 

An oil house or oil room should, whenever 
possible, be of fireproof construction through- 
out, with brick, tile or concrete walls and floor, 
and a tile, metal or slate roof or ceiling built on 
steel beams or rafters. The floor should be 
fitted with drains. The danger of fire in a 
modern oil storage house will usually be prac- 
tically negligible; yet constructional features of 
fireproof nature are the best sort of insurance 
and first cost unless prohibitive should not be 
dickered over. 
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r & Pump Co. 


Detail of pump room of a motor coach system. Provision 
and lubricating oil. 


Fig 2 
is made for remote control of both gasoline 


In addition, cleanliness will be more easily 
maintained in such a building or room than in 
one where woodwork is used, which would soon 
become splashed and oil-soaked. 

Doors and windows are another factor re- 
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quiring consideration in oil house construction. 
Best practice recommends as few of these as 
possible, and those that are necessary should be 
of steel frame or roller type, fitted with wire 
glass and automatic closing devices. Suitable 
fire extinguishing equipment should also be 
installed. 


Location of the Oil House 

Considerable thought should be given to the 
location of the oil house or the part of the store- 
house or garage, ete., which is to be set aside 
for conversion into an oil room. 

An appreciable amount of time will always be 
lost in the laborious handling of heavy oil con- 
tainers; as well, considerable possibility of 
damage will be present both to lubricants and 
containers if the latter are rolled or tumbled 
about unnecessarily. So our first thought 
should be to locate the oil room or house as 
close «as possible to the railroad siding, dock or 
street. Thus the containers will not be subject 
to any more handling than absolutely neces- 
sary in their transference from cars, boat or 
auto truck to the point of storage. 

Where handling of filled containers from one 
level to another is involved, hoisting is neces- 
sary. Hoisting is expensive, in addition, it 
entails a certain amount of severe handling of 
the containers which may easily lead to con- 
tamination of oils or greases through sprung 
seams, ete. 

Wood barrels especially will suffer, and 
warped and cracked heads, or the jarring loose 
of particles of the glue lining, will often occur. 
Any damage to the container which may break 
the seal and lead to contamination of the con- 
tents through entry of water or foreign sub- 
stances, is a serious matter. 





Courtesy of Tokheim Oil Tank & Pump Co. 
Fig. 3—A combination skid and barrel drainer for emptying contents 
of barrels into basement or underground tanks. 


To overcome these objections, “one level” 
handling is advisable. In other words, the 
platform of the oil house or storage room 
should, as nearly as possible, be on a level with 
the car floors or dock, or where containers are 


to be delivered by auto truck, on a level with 
the floor of the average truck. 

A minimum of labor, time lost, damage to 
containers, and waste or contamination of the 
lubricants will be the result of such a layout. 


© ‘ | 





Courtesy of S. F. Bowser & Co., Inc. 


Fig. +—An arrangement of lubricating oil pumps of the self-measuring 
type. Note ample drains to insure cleanliness and prevent waste. 


STORAGE TANKS 


In any system the type, number and size of 
storage tanks that may be necessary will de- 
pend upon the volume and nature of the lubri- 
cants that are to be stored. In general, where 
an oil house is involved it will usually be prac- 
ticable to build it with a basement, and provide 
for location of bulk storage tanks therein; the 
main floor in such a house would thus serve as 
the receiving and delivering room, the tops of 
the tanks projecting above the floor or not, 
according to the type of house. 

The number of tanks required will depend 
upon the number of different grades of lubri- 
cants used. In every case, the rate of consump- 
tion involved should be considered. 


METHODS OF DELIVERY OF 
LUBRICANTS 


There are two general methods by which 
fluid lubricants can be delivered, and which 
must be considered where planning for storage 
tanks, viz.: 

1. Bulk delivery by tank car, truck 
or boat and 

2. Package delivery in steel drums, 
barrels or cans. 

Where bulk delivery is involved, the loca- 
tion of the tanks with respect to the delivery 
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level is naturally important. Usually in such 
plants the oil is transferred from the tank car 
or boat through a hose connection. 

To facilitate matters and reduce expense, 
gravity flow should be taken advantage of by 
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Courtesy of Wayne Tank and Pump Co. 





Fig. 5—Detail of lubricating oil draw-off in the storage room of a 
motor bus system. 


locating the tank filling hatch below the level 
of the outlet valve of the tank car. 

Care must be taken in the location and opera- 
tion of valves, when pumping is necessary, in- 
asmuch as where a number of tanks are in- 
volved there will be possibility of drawing 
some cheaper grade of oil into the suction line 
to contaminate a more highly refined product. 
Interconnecting valves should be tightly closed 
before pumping is begun. 

Package delivery, as the shipment of lubri- 
cants in drums, barrels, or cans is usually 
termed, will also be facilitated if gravity is 
utilized to the fullest extent. This has already 
been covered in discussing the location of tanks. 


TEMPERATURE CONTROL 


Certain lubricants can be most effectively 
handled where absolute control of oil house and 
tank temperatures is possible. Therefore, 
thermal conditions should be studied in plan- 
ning storage tank location in either an oil house 
or an oil room. 

Wherever heavy, viscous products such as 
greases, or gear lubricants, etc., are to be stored 
the oil house or oil room should be equipped 
with heating coils, especially where climatic 
temperatures may vary over a wide range. For 
this reason many storage tanks for lubricants 
are built similar to fuel oil tanks, with heating 
coils within. 

In such installations the coils should always 
be composed of bent pipe, and no pipe junc- 
tions or fittings should be present within the 
tanks owing to the danger of water, or boiler 


ATION September, 1926 
compounds contaminating the lubricants in 
event of steam leaks at pipe joints, ete. 

The better practice, however, is to install 
steam heating coils in the storage room itself 
or surrounding the tanks. Thus temperatures 
can be accurately regulated, overheating will 
not be so apt to cause damage to certain prod- 
ucts, and heating can be economically carried 
out by the use of exhaust steam in many cases. 


INSTALLING THE TANKS 


Horizontal location of all larger tanks will al- 
ways be advisable. Thus the maximum distribu- 
tion of load on the foundations will be obtained. 
The possibility of settling will thereby be de- 
creased, and excessively heavy footings and 
foundations will not be as necessary to carry a 
load which is relatively widely distributed. 

To insure complete rigidity, the tanks should 
always be securely anchored to their founda- 
tions,—never just rested upon the latter. This 
will be especially essential in localities where 
floods, earth movements or explosions, ete., are 
possibilities, the occurrence of which might 
disturb the location of tanks and cause broken 
pipe connections, damage to floors, and loss of 
oil through probable leakage. 


STORAGE ROOM EQUIPMENT 


In practically every storage room certain 
accessory equipment will be necessary for the 
handling of lubricant containers and the lubri- 
cants themselves. This will include pumps, 








Courtesy of Tokheim Oil Tank & Pump Co. 
Fig. 6—Cutaway view of a steel oil drum showing installation of an 
individual barrel pump. 


meters or other measuring devices, portable 

elevators for hoisting or lowering drums, ete. 
For the handling of fluid lubricants such as 

‘ar oils, motor or bus oils, out of any form of 
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storage tank, sealed pumps should be used 
wherever practicable. In many cases pumps 
for this purpose are built to meter or measure 
automatically the amount of oil withdrawn. A 
measuring device of some sort is always ad- 
visable in order that lubricating oil records can 
be accurately kept, and the oil consumption 
checked. 

Measuring pumps will save considerable time 
and labor, will enable the oil house or oil room 
attendants to fill orders promptly, and will 
insure that the oils are kept free from con- 
tamination and in their original state of purity, 
until ready for usage. 

The value of orderly oil house operation, and 
properly kept records of daily, weekly and 
monthly oil consumption, should never be 
under-estimated. The effect on the morale of 
the personnel and the economies in consump- 
tion of lubricants that can be attained, will be 
surprising where employes must follow a defi- 
nite procedure in the obtaining of their neces- 
sary oil supplies and where an accurate record 
is kept of their consumption. 


HOISTING EQUIPMENT, ETC, 


The hoisting of barrels or drums above 
storage tanks, or to emptying racks for trans- 
ference of their contents, will render it advisable 
to install a portable elevator for this purpose, 





Courtesy of S. F. Bowser & Co., Inc. 


Fig. 7—Where bulk storage of car, motor or bus oils, ete., is desired, 
individual barreling equipment will often be advantageous. — Distribu- 
tion of such products to sub-storage rooms can thereby be effected in a 
cleanly and economical manner. 


to eliminate handling and probability of dam- 
age as much as possible. 

Modern practice is to extend a suitable 
track along the tops of all tanks which are to 
be filled from barrels or drums, at a sufficient 


height above them to facilitate location of the 
bungs directly over the filling hatches, and 
reduce the possibility of waste. Containers 
can then be hoisted to this track level, rolled 
into position above the respective tanks to be 











Courtesy of Wayne Tank & Pump Co. 
Fig. 8—A battery of power pumps adapted to the handling of motor 
and bus oils in bulk. 


filled, and emptied of their contents rapidly, 
completely and with comparatively little labor. 


THE DISTRIBUTION OF LUBRICANTS 


The manner of distribution of lubricants 
from the oil house or oil room to various parts 
of the car-barn or garage is important in that it 
involves the element of lost time on the part of 
the employes who are to deliver the oils and 
greases. So this should essentially be studied as 
a labor-saving problem; although, on the other 
hand, prevention of contamination must never 
be overlooked. 

How distribution will be effected will depend 
upon the location and number of units that 
are to be served. Where a number of buildings 
or garages are involved it will often be practic- 
able and most economical to make deliveries 
by motor truck, covering perhaps the entire 
system at one trip. 

When auxiliary storage in individual de- 
partments is to be maintained the type of 
containers used is important. Preferably they 
should be of the cabinet or portable filling 
station type of storage tank, fitted where ad- 
visable, with a suitable hinged cover to afford 
the utmost protection of the contents. Usually 
such tanks are equipped with measuring pumps, 
and so built that any drip from the pump dis- 
charge drains right back into the tank. 
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STORAGE OF GREASES AND GEAR 
COMPOUNDS 


The extent to which greases and gear com- 
pounds are used will be another factor that 
must be considered in planning the oil house 
layout. In electric railway service straight 
mineral, non-fluid gear compounds will pre- 
dominate. For the motor bus on the other hand, 
greases of varying melting points according to 
the service required will be in the majority. 

Relatively inert products of this nature are 
customarily shipped in wood barrels or steel 
drums of the standard sizes, or in cans 1, 3, 5, 
10 and 25 pounds capacity. 

In purchasing greases especially, it should be 
a cardinal rule to never attempt to store any 
greater amount than actually needed, and to 
observe every caution to avoid overheating. 
It must be remembered that oftentimes the 
oil and soap constituents of certain greases 
will tend to separate more or less permanently 
if subject to abnormal heat. Of course, this 
will cause a decided decrease in the subsequent 
lubricating value of the grease. 

Where barrel shipments of non-fluid, straight 
mineral gear lubricants are involved in any 
considerable number, however, oftentimes pro- 
vision for central storage of the products will 
be desirable. 

Such of these products as can be rendered 
fluid through reasonable heating can be handled 
like oils, their storage tanks being built with 
similar filling hatches, rolling tracks and ele- 
vator equipment. Thus, upon receipt of new 
deliveries in large amounts, steam heat where 
available can be turned on in the oil room and 
barrels promptly hoisted for draining of their 
contents, with a minimum of loss into the re- 
spective tanks set aside for their storage. 


Here again it is well to emphasize the import- 
ance of accurate regulation of steam flow and 
oil room temperatures, especially at such a 
time. When such lubricants are to be trans- 
ferred from shipping containers to storage 
tanks, whatever the atmospheric temperature 
it will be usually necessary to raise their tem- 
perature (through indirect heating) often quite 
considerably in order to enable them to flow 
readily from the containers. 


Certain gear lubricants which may be too 
heavy to flow with any degree of rapidity under 
such heating as is available, must be stored in 
the shipping containers. In general they can 
be best handled, by a suitable pump or a clean 
paddle or spoon, removing only a sufficient 
amount to fill the gear cases or lubricators, 
etc., each time. 

To protect the contents of containers after 
the heads have been removed, and to prevent 
drying out of such products as greases, a re- 
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movable cover should always be kept tightly 
in place over the top. Sheet metal is considered 
the best material for such a cover and prefer- 
able to wood owing to its ability to insure a 
better seal, its resistance to warping and the 
ease with which it can be cleaned. 


OIL HOUSE MANAGEMENT 


The greatest economy and efficiency in the 
storage, handling and usage of street railway 
and motor bus lubricants, will be attained by 
placing the entire matter of lubrication under 
the supervision of a master mechanic or a ca- 
pable lubrication engineer. In fact) many 
larger roads have created the latter position in 
their mechanical engineering departments 
(though perhaps not in name) realizing that an 
able, technical petroleum specialist can save 
his salary many times over by reducing wastes 
of lubricants, loss of time, and cost of upkeep 
of rolling stock. 

Such a job should include direct charge of the 
oil house or oil room. When necessary, a ca- 
pable corps of assistants should be available in 
order that prompt deliveries and accurate 
records can be maintained. All lubricants 
should be issued on requisition only, signed by 
the foreman in charge of each phase of opera- 
tion and maintenance, and should never be 
issued in excessive quantities, since this has 
been found conducive to waste in application, 
through careless handling. 

Monthly oil records are of decided value and 
should be prepared by the lubricating staff and 
submitted regularly to the executives. By 
showing inventory of stocks on hand, and 
records of the amount of each lubricant used 
throughout the system, abnormal usage can 
thus be checked up without delay and steps 
taken, if necessary, to bring about correction. 


CARE AND HANDLING OF CONTAINERS 


Lubricating oil containers, regardless of their 
character, require careful handling; therefore 
as little manual labor as possible should be used. 

Unnecessary dropping of wood _ barrels, 
especially, will tend to promote leakage at the 
seams by springing staves or heads. Hence, 
it is best practice to always use some form of 
portable elevator (as already mentioned), onto 
which the container can be rolled and then 
raised to the level of either the storage rack or 
top of the storage tank. 

Storage racks for barrels and drums, if used 
instead of main storage tanks, should be built 
of steel, and in such a manner that individual 
containers may be removed independently as 
desired. Barrels of heavier compounds espe- 
cially should always be stored in the oil house, 
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ete. Otherwise excessive cold may render 
emptying a difficult and tedious matter. 

Both barrels and drums should be stored on 
the side or bilge with the bung down. It is 
usually inadvisable to use wood barrels for 
lengthy storage of high grade lubricating oils, 
on account of the possibility of contamination 
as heretofore stated, or loss from leakage or 
evaporation, 


Wood Barrels 


In handling wood barrels it must be remem- 
bered that these latter have an appreciable 
salvage value, and in good condition they are 
returnable to the oil marketers or are in demand 
by cooperage firms. Care should therefore be 
taken to prevent damage while in the hands of 
the buyer. 

Holes should never be bored in the heads for 
outlet of oil or inlet of air. A bung-hole should 
never be reamed out, since this will require the 
use of an odd sized bung for the next shipment, 
thereby decreasing the value of the empty bar- 
rel. Likewise, a bung should never be driven 
entirely into a barrel as this may cause the 


bung stave to split, and entail the possibility 
of particles of glue or wood being jarred into 
the oil to contaminate it and perhaps cause 
serious trouble in subsequent lubrication. 

Careful handling of wood barrels will not 
only result in the highest value from a resale 
point of view, but will insure that the lubricat- 
ing oils will be in fit condition to meet require- 
ments. Bungs should, therefore, be removed by a 
chisel or bung pick, after tapping the bung stave 
lightly with a wooden mallet or bung starter. 

Empty barrels should be given the same 
consideration as filled barrels, to prevent 
damage and insure the receipt of the highest 
price when they are sold. Wood barrels will be 
subject to warping of the staves and heads if 
stored on end or where exposed to the weather. 
This will be especially prevalent if water is 
allowed to collect on the heads, or where the 
barrels are exposed alternately to the effects of 
the sun and excessive dampness. A wood 
barrel head will split and warp readily in such 
a case, causing the glue to loosen and necessitat- 
ing complete re-conditioning of the barrel 
before it can again be used. 


PROTECTION OF MOTOR BUS ENGINE OILS 
IN SERVICE 


Quite as important to the motor bus in- 
dustry, as the proper selection and storage of 
lubricants, is the maintenance of bus and motor 
oils in most suitable condition to adequately 
lubricate the bearings and cylinders of the high 
power engines which are employed. 

Under the average intensive conditions of 
operation, bus engine oils will be subjected to 
more severe service than the oil in the average 
automobile. The possible entry of abrasive 
dust along with the air which is essential to 
combustion, the development of more or less 
sarbonaceous matter when such lubricating 
oils are exposed to high operating temperatures 
on the upper parts of the cylinder walls, and 
pistons, and the dilution of the main body of 
oil in the crankcase by unburned gasoline ends 
which may leak past the rings, will all render 
the oil less capable of maintaining proper lubri- 
cation. 

It is therefore important that these detri- 
ments be prevented as far as possible. To a 
certain degree they can be counteracted by 
improvements in engine design, which pro- 
mote more complete combustion with better 
control of temperatures. Requirements for 
simplicity of construction, however, indicate 
that in all probability the use of accessory 
equipment for the prevention of entry of dust, 
and the removal of carbonaceous matter, dirt, 


metallic particles, and heavy gasoline ends and 
water of condensation will be probably the 
most practicable. 

For this purpose there are three distinct 
types of equipment. Their purposes are: to 
remove dust from the intake air, to remove 
carbon and abrasive foreign matter from the 
oil in service, and to remove or distill off any 
water vapor that may have condensed in the 
crankcase, or any gasoline that may have leaked 
past the piston rings to dilute the oil therein. 


AIR CLEANING 


Provided that motor or bus oils of the req- 
uisite degree of purity are used, that is, oils 
which develop a minimum of hard carbon, it is 
evident that bus engine lubrication will be pro- 
tected if steps are taken to insure the use of as 
clean air as possible. With this object in view, 
considerable attention had been devoted to 
the development of suitable air cleaners or 
filters. 

By properly passing the air necessary for 
combustion purposes through a filtering or 
separating medium capable of removing the 
greater part of the road dust content, more 
efficient lubrication of automotive engine 
parts with proportional reduction in abrasive 
wear should result. 
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Courtesy of A C Spark Plug Co. 

Fig. 9—An air cleaner employing centrifugal force. At 1 
Suction stroke of motor draws in dust laden air. 2: Centrif- 
ugal force separates out dust particles. 3: Spiral movement 
of dust carries it to rear, where it is ejected at 4, to collect in 
removable container 5, Clean air 6, as indicated by arrows 
passes through cleaner in a helical path, is straightened and 


goes to carburetor at 7. 
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Courtesy of United Manufacturing and Distributing Co. 

Fig. 12—Details of an air filter which uses a combination of cen- 

trifugal and centripetal force to eject dust and dirt from the air 
entering the carburetor. 
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Courtesy of Stromberg 
Motor Devices Co. 
Fig. 10 — Another 

centrifugal type of air 
cleaner with upward 
path of air indicated 
by arrows. Dust and 
dirt) passes downward 
as shown, 
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Courtesy of Stromberg Motor Devices Co. 


Fig. 11—Method of installing a centrifugal type of air cleaner 


on an engine. 





Courtesy of Staynew Filter Corp. 


Fig. 13—A motor bus engine equipped with air filters which use felt 


fabric for removal or filtering o 


‘his type of air filter is 


shown in detail in Fig. 5, p. 92, of Lubrication for August, 1926. 
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It is fair to assume that under certain con- 
ditions of operation, as for example, over dusty 
roads or through a country where winds are 
prevalent and soil has a tendency to dry out in 
finely pulverized state, there will be excellent 
probability of a considerable amount of dust 
finding its way into the bus engine with the air 
taken in for carburetion purposes. 

The extent to which such dust may cause 
automotive engine wear is cited by A. H. 
Hoffman in his paper on California Air-Cleaner 
Tests* read before the Society of Automotive 
Engineers, viz.: 

Of two Buick six-evlinder touring cars which 
ran almost exactly 27,000 miles each in the 
“one was run without an air 
cleaner; the other was equipped with an air 
cleaner of high efficiency. The average eylinder- 
wear for the first car was 0.008 inches and for 
the second car 0.001 inches. The first car re- 
quired new pistons and rings and several new 
valves; the second car required no replace- 
ments.” 

While the automobile 
engine, it is reasonable to presume that the air 
cleaner in question would have given the same 
results in motor bus service. 

The amount of dust which may ultimately 
gain entry into a motor bus engine will of 
course, depend first of all upon whether or not 
an air cleaner is installed, the location, and the 
efficiency of this latter. But to a degree there 
are certain other influencing factors such as, 
for example, the nature of the soil of the coun- 
try being traversed, the amount of wind prev- 
alent, the running speed, the type and size of 
fan installed, and the tightness of its belt. 


same service, 


above concerns an 


It is safe to sav, however, that research as 
carried out to date is indicative of the ultimate 
value of an air cleaner on practically any type 
of automotive engine. In motor bus service 
this will probably be particularly true, inas- 
much as the degree to which business will 
prosper will depend upon the extent to which 
equipment is kept on the road. 

To keep a bus on the road means that it 
must be perfectly lubricated, and its engine 
bearing elements especially, protected against 
undue wear which would tend to put it into 
the shop for repair or replacement of parts. 
The use of high grade motor oils with suitable 
provision for protecting these against contam- 
ination is an excellent means of insuring con- 
tinued operation with a minimum of repair 
expense and time lost. 

It is well to bear in mind, however, that the 
average air cleaner will require periodic clean- 
ing itself. To merely install and forget it, in 
the assumption that it will function indefinitely 


*Journal of the Society of Automotive Engineers, August, 1924. 
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is erroneous. Unless the dust content which 
has accumulated is removed periodically, it 
may ultimately fail entirely in its intended 
purpose, or even in some cases lead to an in- 
creased amount of abrasive dust gaining entry 
to the engine. Furthermore, in certain types 
of air-cleaners, congestion may result in an 
enriched mixture of gas and air passing to the 
carburetor, due to reduction in the volume of 
air available. 


PREVENTION OF CRANKCASE 
DILUTION 


Crankease dilution in an automotive engine 
of the motor bus type should normally not be 
as extensive as in lower powered engines which 
are subjected to less continuous operation. 
Crankease dilution is the thinning down of a 
motor oil by virtue of passage of unburned 
particles of gasoline below the piston rings into 





Courtesy of Skinner Automotiwe Derice Co., Inc. 
Fig. 14—Details of an engine showing means whereby crankcase oil 
is cleared of dilution. At A, unburned gasoline, water vapor and surplus 
oil is drawn from lower piston ring groove. These fluids pass via B to 
be heated by exhaust gases D in compartment C. Volatile con- 
stituents pass thence to manifold to be burned. Reconditioned oil 
passes via passage E to lower chamber of rectifier and thence back to 
the crankcase F, 


the crankcase. Research has proven that dilu- 
tion of such an oil when new, will be marked, 
over the first few hours of operation. A so- 
called point of equilibrium will be subse- 
quently reached, however, at which the oil will 
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be giving off as much of the gasoline residues as 
it is absorbing. Further dilution, has been 
noted to result in a return of the oil to its 
equilibrium viscosity, the excess gasoline being 
vaporized off. 

Crankease dilution is usually not a detriment 
to motor bus bearing lubrication, as far as 
reduction in oil viscosity is concerned. Cylin- 
ders, however, may suffer in event of the result- 
ant equilibrium viscosity being too low. This 
will more likely be true where the bus engine is 
operating in warm weather, over hilly country, 
or under any other condition which would 
normally tend to cause overheating. 

In consequence, it will be advisable to ob- 
serve any reasonable precautions to prevent 
such reduction in crankcase oil viscosity as are 
practicable. Less frequent use of the choke, 
proper carburetor adjustments, ete., in fact 
operation which will result in the leanest 
possible mixture of air and gasoline being 
passed to the carburetor, with little or no 
flooding, will lead to reduction in subsequent 
crankease oil dilution. These are of course 
preventions prior to occurrence. Another 
means which is receiving attention is preven- 
tion after occurrence, in other words, removal 
of gasoline from crankcase oil in the motor bus 
engine, by subjecting the latter to a process of 
distillation, 

The practicable method of accomplishing 
this is claimed to be the removal of diluted oil 
from the cylinder walls before entry is gained 
into the main body of oil in the crankcase. 

Figure No. 14 shows details of a device which 
is claimed to accomplish this purpose by re- 
moval of oil plus dilution from the cylinder 
walls at the lower piston ring groove. Such oil 
plus gasoline and any water is then passed to a 
chamber wherein it is subjected to the heat of 
the engine exhaust. Properly controlled, this 
latter will be adequate to distill off any water, 
or gasoline ends, leaving the oil content in un- 
diluted state. Such distillates are then led back 
to the engine as combustible gases. The oil is 
returned to the crankcase for recirculation in 
the lubricating system. 

Another device for removal of crankcase 
dilution includes also means for filtering the 
diluted oil. This is done prior to distillation. 
In operation the oil as drawn from the engine 
is first passed through a suitable filtering sack 
containing asbestos. See Figure No. 15. It 
is then led to the distilling section of the ap- 
paratus where contained water and gasoline 
ends are claimed to be driven off by virtue of 
the heat of the exhaust which is applied. 
Distillates, as in the case of other equipment 
discussed, then pass back to the carbureter as 
combustible gases, the oil in turn, being led to 
the crankcase for recirculation. 
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In the operation of any equipment designed 
for reduction of crankcase dilution by a proc- 
ess of distillation, it is necessary to observe 
care in regulating the rate of oil flow. It can 
be appreciated that exhaust temperatures, 
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Courtesy of Rectifier Mfg. Co. 
Fig. 15—Sectional details of another type of crankcase oil rectifier. 
In addition to involving a process of distillation, it also includes an 
asbestos filter through which the oil to be purified must pass, prior to 
being exposed to the heat of the exhaust gases in the distilling chamber 
above. 
which are used to bring such crankcase oil to a 
point of distillation whereby water and gasoline 
ends will be removed, may vary widely. 

It is, of course, with higher temperatures that 
the operator must concern himself. Here the 
possibility of “cracking” o» rapid oxidation of 
the oil itself must be guarded against, especially 
if the latter is exposed to such heat for too long 
a period. 


OIL FILTRATION IN SERVICE 


Effective filtration or purification of bus oils 
in service can be expected to lead to the same 
beneficial results in improved lubrication, as 
similar treatment of steam turbine or Diesel 
engine oils. Defective lubrication is more fre- 
quently the result of contaminated lubricants, 
and the inability of the latter to perform their 
intended function, rather than of faulty refine- 
ment, provided of course that the original oil 
conforms in characteristics to the specifications 
demanded by engine construction and the 
operating conditions involved. 
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Rear oe 
Courtesy of The Sh ar ple s Spec ialty Co. 
Fig. 16—View of the essential equipment of 
a crankease oil purification installation. The 
centrifuge has proven especially adaptable to 
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Courtesy of Motor Improvements, Inc. 

Fig. 19—Details of the PurOlator oil filter. This 

device involves filter cloth elements through which 

crankease oil can be by-passed. Impurities are ae- 

cumulated on the outside surfaces of the filters. Cleaned 

oil passes via the interior of the elements to a common 
drainage channel and thence back to the crankcase. 





Courtesy of Motor 
Improve ments, Ine. 


Fig. 17—Location of an 

























Courtesy of Rectifier Mfg. Co. 

Fig. 18—Details of an oil 
filter of comparatively high 
filtering area. Operating 
yrinciples are the same as 
involved in filter incorporated 


in Fig. 15. 


[ 107 ] 


: oil filter adjacent to the 
. engine of a motor bus. 
Note accessibility and 
compactness of installa- 
tion. 
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Courtesy of A C Spark Plug Co. 

Fig. 20—Another type of crankcase oil filter. 
Dirty oil enters filter under pressure at 1: Is 
forced into tubular passages of filter bag 2; 


dirt is left on inside of this bag. 3, indicates 
clean oil passing through a cylindrical sup- 
porting screen for the filter bag. At 4 clean 
oil enters tank, to pass via sight gage back to 
crankcase at 5. 
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To, therefore, endeavor to protect the motor 
bus engine by removal of dust, dirt or metallic 
foreign matter from the oil, is decidedly ad- 
visable. 

The air filter if properly designed should 
remove the greater part of any fine abrasive 
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Courtesy of The De Larval Separator Co. 

Fig. 21—Details of a crankcase oil purification system. By careful 

heating, washing with chemicals to coagulate carbon, evaporation and 

centrifugal action, the oil is reconditioned or freed of impurities and 
rendered suitable for re-usage. 
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dust that might be carried in by the air which 
is essential to combustion. But this air is not 
the only source of contaminating foreign 
matter. Road dust may gain entry via the 
crankcase breather; metallic particles may be 
abraided from bearings, cylinders or piston 
rings, especially in a new or re-bored engine or 
one where bearings have been renewed; or 
careless handling in filling fuel tanks might 
easily result in dirt dropping into the tank, to 
possibly find its way ultimately to the engine. 
The same would hold true were motor oils to 
be added from dirty containers or handled in a 
-areless, sloppy manner. 

In consequence faulty lubrication of bearings 
and cylinder walls might easily result, with 
scoring, abrasion or even burned out bearings, 
were oil lines to become clogged. 

The ideal oil filter should prevent this. 
To expect, however, that the oil filter as applied 
to individual treatment of automotive engine 
oils will insure indefinite longevity in the latter 
is erroneous. For the oil filter cannot be ab- 
solutely perfect, nor can it adequately remove 
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that very fine carbonaceous content which is 
the natural result of subjecting such oils, today, 
to the usual temperatures of combustion. 

Oils do not break down, but there is a tend- 
ency towards incomplete combustion of oil and 
gasoline to a certain extent at the hottest part 
of the cylinder walls. The residue, being carbon, 
is of naturally a discoloring nature, hence the 
rapid darkening of new oil when put into serv- 
ice. Furthermore, carbon has but a negligible 
lubricating value; in fact, if hard and abrasive 
it may easily lead to scoring of wearing elements. 

Asa result, motor oils require the addition of 
make-up. Furthermore, however effective the 
engine oil filter, they require frequent replace- 
ment, in the interests of protection of the more 
valuable engine wearing parts. Too, we must 
remember that oil filters in service are con- 
stantly accumulating solid foreign matter. 
To an extent this will improve _ filtering 
efficiency. Rate of oil flow will be reduced, 
however, dependent upon the thickness of the 
deposit. Ultimately filtering efficiency will 
likewise be affected. Filters must, therefore, 
never be regarded as eliminators of the neces- 
sity for periodic crankease draining, although, 
in efficient condition they may rightly be ex- 
pected to lengthen this period and increase the 
mileage value of an oil to a certain extent. 


RECONDITIONING OF CRANKCASE 
OIL 


All this has been appreciated by the motor 
bus industry with the result that the recondi- 
tioning of drained crankcase oil, which may or 
may not have been filtered while in service has 
been developed to a marked degree. 

Such treatment is very much akin to the 
accepted methods of treating power plant oils, 
—i.e., by use of the centrifugal purifier or 
mechanical filter. In this way, draining of 
crankeases every day, every two hundred 
miles, etc., or at some other frequent period 
will be excellent insurance against the occur- 
rence of abnormal wear, excessive upkeep and 
repair expense and loss of revenue through 
buses being out of service 

The ultimate ideal is of course to protect 
parts requiring lubrication and to render bus 
oils more capable of serving their intended 
purpose to the fullest extent. There should, 
therefore, be complete harmony between the 
motor bus engine builder, the oil refiner, the 
manufacturer of oil protection equipment and 
the bus operator, for the revenue of all will be 
increased by more effective engine lubrication. 
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